Use of backscattered electron imaging to quantify the distribution of inhaled crystalline silica.
Inhalation of crystalline silica causes fibrotic pulmonary disease. The lung pathology of silicosis is well characterized and predictable, but the initial patterns of particle deposition and translocation are unknown. Scanning electron microscopy and backscattered electron imaging were utilized to quantify silica particle distribution in the distal air spaces of rats following a three-hour exposure to silica dust at a concentration of 100mg/m3. Lungs were perfused through the vasculature with 2% Karnovsky's fixative at a pressure of 15cm of water for 30 minutes. Blocks of tissue were dissected from five predetermined regions of the left lung and critical point dried. Mounted blocks were further dissected to reveal terminal bronchioles and their attached alveolar ducts. The tissue was sputter-coated with gold. Silica particles were visualized on the alveolar duct surfaces, then counted using negative backscattered electron imaging. The precise area of alveolar duct surfaces was calculated by using a standard magnification of 10,000X and a grid of 64cm2 over the viewing cathode ray tube. Thus, quantitation of silica particles could be expressed as number of particles per square micron. Our data show that there were fewer particles on the alveolar duct surfaces and in alveolar spaces of animals 8 hours after exposure when compared with animals 3 hours post-exposure.